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To help facilitate focused and deliberate action, this report 
contains a current baseline assessment of the condition of- research at 
colleges and universities in Virginia. The report brings together key sets of 
national data on research into one convenient place. It also provide a 
collection of many of the primary indicators used to assess how well 
individual institutions and states are performing in the competitive world of 
research. Data from various sources show that Virginia ranked 16th nationally 
in 2000 based on total academic research and development (R&D) expenditures. 
Findings show that the ability of research universities to attract federal 
support for R&D activities is driven largely by their ability to align 
faculty expertise with the federal research agenda. Virginia institutions 
appear to lag behind the top national research universities in terms of 
world-renowned researchers, and few of the state’s science and engineering 
facilities are ranked among the top in the United States. The state's 
institutions of higher education experience a shortfall in the amount of 
space available to support their existing research programs, and the ability 
to conduct state-of-the-art research and its ability to attract world-class 
faculty is dependent in part on the availability and sophistication of its 
research equipment, an ability that is compromised by budget reductions. 
Virginia’s faculty members are not generating as much research support as 
their peers nationally. It is also apparent that the lack of state policies 
that support and foster academic research has hindered the ability of 
Virginia's institutions to advance their research errors. Findings also show 
that most successful state R&D initiatives share key similar characteristics 
of focused areas of research, long term and sustained R&D investment, and 
collaborative efforts among higher education, government, and business and 
industry. (Contains 8 tables, 4 figures, and 42 references.) (SLD) 
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Introduction and Summary 



One of the most resonant and recurring themes emerging from the ongoing work 
of the State Council of Higher Education for Virginia (SCHEV) to develop its 2003 
Systemwide Strategic Plan for Virginia Higher Education is the need to enhance the 
Commonwealth’s leadership position in the new 21 st century economy by increasing the 
level of research and development at Virginia’s colleges and universities. This theme 
has resounded in conversations SCHEV has initiated with business and industry leaders 
as well as college and university presidents, faculty, and administrators. State leaders, 
notably Governor Mark R. Warner and leadership of the General Assembly, also have 
expressed great interest in this issue and their desire to move Virginia forward by 
strengthening the state’s academic research capabilities. 

To help facilitate focused and deliberate action, SCHEV provides in this report a 
current baseline assessment on the Condition of Research at Virginia’s Colleges and 
Universities against which future progress can be measured. This report brings together 
key sets of national data on research into one, convenient place. It also provides a 
collection of many of the primary indicators used to assess how well individual 
institutions and states are performing in the competitive world of research. Taken in 
isolation, it often is difficult for many to see and understand fully the meaning of some of 
the individual indicators highlighted in this report. When considered together, however, 
these indicators provide a clearer picture that points out the magnitude of the challenges 
facing the Commonwealth in the area of research. This report also outlines some of the 
opportunities for further advancement in research that will require the Commonwealth’s 
active attention and purposeful resolve to address. 

This report includes a tremendous amount of information, facts and figures. It 
also provides timely examples of just some of the many positive impacts of research by 
Virginia colleges and universities. Yet, the report also has limitations. 

SCHEV’s primary purpose in releasing this report is three- fold: 1) to outline past 
policies and identify prominent issues; 2) to raise questions about the current status of 
academic research in Virginia; and 3) to document eight key findings that ought to factor 
into the planning and implementation of future activities undertaken by the 
Commonwealth. This publication is not intended to provide solutions, or even 
recommendations. Rather, such recommendations, strategies, and action plans are 
expected to emerge during the course of SCHEV’s development of its 2003 Systemwide 
Strategic Plan for Virginia Higher Education and the Governor’s Higher Education 
Summit. Such recommendations and strategies will culminate in an action plan for 
research at Virginia’s colleges and universities by the end of this year. 
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True to the coordinating role that lies at the heart of its mission, SCHEV is 
redoubling its commitment to engage and work collaboratively with state policymakers, 
the higher education community, industry and business leaders, federal government 
officials, and other key research stakeholders. By forging a shared vision for academic 
research, articulating specific goals, crafting concrete strategies to achieve them, and 
working to maintain the Commonwealth’s commitment to this important issue over the 
long-term, we believe Virginia has much to gain. By making research a priority, the 
Commonwealth and its citizens stand to benefit from expanding knowledge, stronger 
economic growth, a sharper competitive edge, more high-wage, high-tech jobs, and a 
better quality of life. 

Of course, Virginia’s colleges and universities for decades have played a critical 
role in advancing research in the Commonwealth. They have had many successes. Yet, 
Virginia higher education faces significant challenges in gamering the appropriate 
human, physical, and financial resources needed to support world-class research. In 
recent years, Virginia’s colleges and universities have operated in an environment that 
has not always supported research. Whether implicitly or. explicitly, many state higher 
education policies have sent a message to Virginia’s colleges and universities: An 

institution’s research mission is secondary to its instructional mission; undergraduate 
students are a priority over graduate students; and investments that produce immediate 
returns and are low-risk are preferable to longer-term, potentially more risky ventures. 
Even in this environment, Virginia institutions have done surprisingly well in gaining 
national recognition for their individual efforts in research. Their success to date 
provides a strong foundation upon which Virginia can, and must, build its research 
capabilities if it is to remain competitive in the future. 



Virginia’s R&D Enterprise 

Stretching across business and industry, federal government agencies and 
laboratories, and colleges and universities, Virginia’s research and development (R&D) 
activities currently are a $5 billion a year enterprise. In 1998, the last year for which data 
were available for all sectors, Virginia spent $4.9 billion on R&D efforts, and this figure 
has continued to rise. 1 Industrial R&D accounts for over half of all research and 
development in the Commonwealth. Virginia’s R&D expenditures in this area ranked the 
state 16 th nationally in 1998. Research at federal government agencies accounts for 
another 30 percent of R&D expenditures in the state. Not surprisingly, given Virginia’s 
close proximity to Washington, D.C. and the strong military and federal government 
presence in the state, Virginia ranked 4 th nationally in terms of research activity in this 
sector. Only California, Maryland and the District of Columbia rank higher. By 
comparison, higher education accounts for a relatively small share of research in Virginia 
— accounting for approximately 10 percent of total R&D expenditures in 1998. 2 
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Higher Education Research in Virginia 

Although academic research accounts for a relatively small share of the research 
conducted in the Commonwealth, the contribution of higher education in this area should 
not be understated. Whereas much of the research conducted by the federal government 
and industry is based on applied research or development, academic research tends to 
focus more on basic research, which forms the cornerstone of future knowledge and 
ultimately leads to new applications and development. 

In looking only at academic R&D, Virginia ranked 16 th nationally in 2000 based 
on total R&D expenditures. This ranking has been fairly consistent over the last 10 
years. The competition for funding of academic research, however, is increasingly fierce. 
In 2000, the top four states accounted for 33 percent of the total academic R&D 
expenditures nationwide. The top 15 states accounted for almost 70 percent of the total 
expenditures. The facts provide a mixed message on the Commonwealth’s research 
activity. 3 Although Virginia ranks among the top third of states in this area, much of the 
research activity is occurring in the higher ranked states. Furthermore, adjusting for the 
state’s size and economic productivity, Virginia does not fare well at all. Looking at 
academic R&D expenditures per capita, Virginia ranked 37 th nationally in 2000. 
Comparing academic R&D expenditures as a percentage of gross state product, Virginia 
drops even further - ranking 39 th in that same year. 



Virginia’s Research Universities 

Turning from aggregate state- level expenditures and rankings to individual 
institutions’ expenditures and rankings, a similar picture emerges. Based on total R&D 
expenditures at doctoral- granting institutions, none of Virginia’s public or private 
colleges and universities currently ranks in the top 50 nationally. Virginia Tech and the 
University of Virginia fall just short - ranking 51 st and 58 th respectively in 2000. No 
other Virginia institution is ranked among the top 100 institutions. 4 

Although the rankings in and of themselves do not necessarily indicate the 
success of an institution’s research program, they do allow for important comparisons. In 
looking at the expenditures of those top-tier institutions, it is clear that the most 
prominent research institutions account for the lion-share of the R&D activity in the 
nation. Of the 589 institutions tracked by the National Science Foundation, the top 40 
accounted for over 50 percent of total academic R&D expenditures nationwide in 2000. 5 
If Virginia’s institutions want to improve their rankings, significant investments — from 
both the public and private sectors — will need to be made. 



Competing with the Nation’s Top Research Universities 

If Virginia seeks to advance its research agenda, it will need to establish goals and 
develop strategies that promote a more conducive environment for research. Likewise, it 
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will need to invest its resources strategically - monetary, human, and physical - into 
strengthening the quality, effectiveness, and productivity of academic research programs. 
Through a review of the current literature and data, and through conversations with 
leading academics and researchers in the Commonwealth, SCHEV has identified eight 
key findings as to the condition of academic research in the Commonwealth. 

8 Key Findings 

Finding 1: The ability of research universities to attract federal support for R&D 
activities is driven largely by their ability to align faculty expertise with the 
federal research agenda. 

Finding 2: Despite the Commonwealth’s efforts to attract and retain top-notch 
faculty, Virginia institutions still appear to lag behind the top national research 
universities in terms of world-renowned researchers. 

Finding 3: Although many of Virginia’s graduate research programs are 

nationally recognized, few science and engineering programs are ranked among 
the top-tier programs in the country. Without top-notch programs, Virginia will 
face increasing difficulty in attracting and developing world-class researchers in 
these, and related, fields. 

Finding 4: Virginia’s colleges and universities face a serious shortfall in the 
amount of research space available to support their existing research programs. 
Although the projects contained in the 2002 GOB referendum, if approved by 
voters, will help address this issue, Virginia’s research universities will still face a 
research space deficit between 325,000 and 350,000 assignable square feet. 

Finding 5: Virginia’s ability to conduct state-of-the art research and its ability to 
attract world-class faculty is dependent, in part, on the availability and 
sophistication of its research equipment. For 15 years, the Higher Education 
Equipment Trust Fund (HEETF) has provided a predictable stream of funding to 
address this and other institutional technology issues. With budget reductions for 
the HEETF program now a reality, Virginia’s institutions will lose ground. 

Finding 6: Virginia’s faculty are not generating as much research support as 

their peers nationally, based on research expenditures per full-time faculty. 

Finding 7: The lack of state policies that support and foster academic research 
has hindered the ability of Virginia institutions to advance their research efforts. 
In support of undergraduate education, the Commonwealth has adopted numerous 
policies over the last decade that have intentionally or unintentionally placed a 
higher priority on teaching and learning as opposed to research. Those policies 
impacting Virginia’s colleges and university research activities include: 

• increasing faculty-teaching loads, resulting in less dedicated time for 
research; 
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• providing greater access to undergraduate education through tuition 
restraints and increased undergraduate financial aid, while graduate tuition 
rates escalate and state support for graduate financial aid stagnates. This 
focus appears to have limited opportunities for the Commonwealth t have 
invested in graduate education; 1 

• increasing administrative efficiencies through restructuring and 
decentralization efforts, inhibiting long-term investments, which has 
inhibited long-term investments in research; 

• identifying adequate funding for instruction and academic support through 
the creation of a base adequacy funding formula that stops short of 
addressing funding needs for research, but which does not address 
institutions’ research needs or funding for medical education or research 
needs for libraries; 

• investing in the new construction and renovation of academic space and 
instructional technology, with only minimal investments in research 
facilities; and 

• ensuring that institutions maximize the use of non-state resources to 
support the administrative functions associated with research, leaving 
institutions with less resources to re- invest in research activities. 

Finding 8: Most successful state R&D initiatives share key similar 
characteristics: 1) focused area(s) of research; 2) long-term and sustained 

investments in research activities; and 3) collaborative efforts among higher 
education, government, and business and industry. 

In many instances, these findings are inter-related. A lack of support in one area 
may impact the effectiveness of another. To advance academic research in Virginia, the 
Commonwealth will need to address these findings in a coordinated, strategic manner. 



Advancing Higher Education Research in Virginia 

Virginia’s academic research has thrived despite these obstacles. Future progress, 
however, will require a clearer vision about the goals for academic research and the 
investments needed to support that vision. Otherwise, individual Virginia colleges and 
universities may continue to thrive in their research efforts, but Virginia higher education 
as a whole may miss opportunities to advance not only academic research, but also the 
Commonwealth’s economic development and the quality of life for its citizens. SCHEV 
pledges its full support to help increase the level of R&D at Virginia’s colleges and 
universities through its creation of the 2003 Systemwide Strategic Plan for Virginia 
Higher Education, to be completed in time for the 2003 General Assembly Session. 



1 State support for graduate financial aid has remained virtually stagnant over the last decade. 
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Benefits of Research 



As it enters the 21 st century, Virginia’s economic vitality 
hinges, in many ways, on its ability to further capitalize on the 
growing need for research and development (R&D). Since the end of 
World War II, university research has expanded the base of 
knowledge, dramatically improved Americans’ quality of life, and 
helped make the U.S. an economic superpower. Indeed, research 
accomplished at institutions of higher education has touched the lives 
of almost every American. 

In particular, university research has promoted better health 
and saved lives. These advances came through the creation of new 
vaccines, drugs, procedures and medical equipment. Since the early 
1900s, inventions such as the electrocardiogram, defibrillator, contact 
lenses, and countless others have improved people’s lives. In fact, the 
average person lives almost 30 years longer today than he or she did at 
the beginning of the 20 th century, according to the National Academy 
of Engineers. 6 

Academic research also has contributed to advances in 
agriculture and improved the environment. This progress has come 
through the creation of cleaner energy sources, and new ways to 
reduce or eliminate pollution as well as produce and sustain crops 
more effectively. Researchers also have made discoveries that laid the 
foundation for many successful industries, including aeronautics, 
electronic components, plastics and new materials, computers and 
software and telecommunications hardware and services to name only 
a few. 



Scientific inventions permeate our everyday- lives. In the last 
century alone, scientists have invented the vacuum cleaner, the 
dishwasher, the microwave oven, cellophane, nylon, and Teflon. 
More recently, university research paved the way for the development 
of the Internet, cellular telephones, and high- definition television. 

Overall, these and other useful inventions have dramatically 
improved the quality of life for people living in the United States. 
Better still, the cutting-edge enterprises responsible for developing 
these inventions have created millions of jobs and contributed billions 
per year to our national economy. In fact, since 1995, the U.S. 
economy has increased 80 percent, according to the United States 
Office of Management and Budget (OMB). OMB estimates that the 
information technology field alone has accounted for about two-thirds 
of the nation’s total economic growth since the mid-1990s. 7 



Impacting Lives 

Selected Scientific 
Advances at Virginia’s 
Institutions 

Adenocard - The late 
Dr. Robert M. Beme at the 
University of Virginia 
developed a drug to treat 
cardiac arrhythmia, using the 
naturally occurring chemical 
adenosine as his model. 
Today, his patented 
Adenocard is a staple in 
ambulances and paramedic 
kits. 



Intel microprocessor 
technology -Today, every 
Intel processor is powered 
by multiphase voltage 
regulator modules (VRMs), 
a device devebped by the 
researchers at the Center for 
Power Electronics Systems 
(CPES) of Virginia Tech. 



In Vitro Fertilization (IVF) 

- Teamed with researchers 
at Eastern Virginia Medical 
School, Dr. James R. 
Swanson at Old Dominion 
University co-invented IVF, 
a method to help women 
in assisted reproduction. 

He was the co-founder of 
the Jones Institute for 
Reproductive Medicine 
that conducted the first 
successful IVF in the 
United States. 

Source : Examples provided by the 
sponsoring institutions. 
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Virginia’s R&D Enterprise 



In Virginia, our higher education system is in the national forefront for its 
educational excellence and the quality of its academic programs. Over the last decade, 
however, research often has taken a back seat to teaching and learning in the public 
discourse surrounding Virginia’s higher education system. While a few individual 
Virginia institutions are well-known for their research abilities, Virginia higher education 
collectively is not renowned for its accomplishments in this area - despite the fact that 
research is a huge enterprise in the Commonwealth. 

The federal government, higher education institutions, and private businesses 
spent a combined $4.9 billion in Virginia for research and development in 1998 - the last 
year for which data are available from all sectors. Based on these research expenditures, 
Virginia ranked in the top quartile nationally in terms of total R&D expenditures, placing 
it 12 th in 1998. Over the last 15 years, Virginia’s ranking has remained relatively stable, 
ranging between 12 th and 14 th among the 50 states and Washington, D.C. 8 

Figure 1. Virginia’s R&D Expenditures, by Sector 
Fiscal Year 1998 
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Source: National Science Foundation, Science and Engineering Indicators - 2000. 



Virginia’s relatively high national rankings have been driven largely by industrial 
R&D, which accounts for 55 percent of the research activity in the state, as shown in 
Figure 1. In fact, Virginia ranked 16 th nationally among the 50 states and the District of 
Columbia in terms of R&D expenditures by industry in 1998. 9 
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